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)LJXUH 6WDWHZLVHQXPEHURIIDUPHUVE\QXPEHURIYLQHV
,Q7DEOHWKHGLVWULFWDQGVWDWHZLVHDJJUHJDWHQXPEHURIY LQHVLVSUHVHQWHGWRJHWKHUZLWKDJJUHJDWHJURVVDUHDXQGHUSHSSHU*URVVDUHDLVGHILQHGDVWKHVL]HRIWKHDUHDWKDWLVUHSRUWHGWR KDYH SHSSHU YLQHV FXOWLYDWHG RQ LH LW LV WKH VL]H RI DUHD LUUHVSHFWLYH RI WKH W\SH RIFXOWLYDWLRQDQGWKHGHQVLW\RIYLQHV,QDODWHUSDUWRIWKLVVWXG\ZHGHYHORSDFRQFHSWRIDUHDXQGHUSHSSHUWKDWDWWHPSWVWRFRQWUROIRUGLIIHUHQFHVLQGHQVLW\'LVWULFWDJJUHJDWHVLQGLFDWHWKDW,GXNNLDQG:D\DQDGDUHE\IDUWKHODUJHVWGLVWULFWVLQWHUPVRISHSSHUFXOWLYDWLRQDQGPLOOLRQYLQHVIROORZHGE\.DQQXUPLOOLRQYLQHVDQGWKH .DUQDWDNDGLVWULFWV.RGDJXDQG6KLPRJDDQGPLOOLRQYLQHV .DQ\DNXPDUL'DNVKLQD.DQQDGDDQG$ODSX]KDKDYHUHODWLYHO\VPDOOQXPEHUVRIYLQHV7KHILQDOFROXPQLQWKHWDEOHUHSRUWVWKHSHUGLVWULFWVKDUHRISHSSHUDUHDXQGHUPL[HGFURSSLQJ7KLVFROXPQFOHDUO\FRQILUPVWKDWSHSSHULQ,QGLDLVPDLQO\FXOWLYDWHGPL[HGZLWKRWKHUFURSV7KHFROXPQVRQQXPEHURIYLQHVDQGDUHDFOHDUO\HPSKDVLVHWKHLPSRUWDQFHRIWKHGLIIHUHQFHVLQGHQVLWLHVLQVRPHGLVWULFWVDUHODWLYHO\KLJKVKDUHRIDUHDLVFRPELQHG ZLWK DPXFK ORZHU VKDUH RI QXPEHU RI YLQHV RU YLFH YHUVD 7KH IRUPHU LQGLFDWHVPXFKDUHDZLWKEHORZDYHUDJHGHQVLWLHVHJ (UQDNXODP.DVDUJRGHWKHODWWHULQGLFDWHVPXFKDUHDZLWKDERYHDYHUDJHGHQVLWLHVHJ ,GXNNL
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,Q7DEOHZHKDYHSUHVHQWHGWKHGHQVLWLHVLQSHSSHUFXOWLYDWLRQE\GLV WULFWDQGE\W\SHRIFXOWLYDWLRQ'HQVLW\LVGHILQHGDVWKHQXPEHURIVWDQGVSHUDFUHRIDUHDFXOWLYDWHGZLWKSHSSHUYLQHV7KHVWHSVQHHGHGWRREWDLQWKHVHGHQVLWLHVDUHDVIROORZVILUVWWKHQXPEHURIYLQHVSHUSDUFHOLVLGHQWLILHG7KHQWKHVL]HRIWKHDUHDFXOWLYDWHGZLWKSHSSHULVH[WUDFWHGIURPWKHGDWDVHW%RWKFDOFXODWLRQVDUHLPSOHPHQWHGIRUWKHHQWLUHIDUPKRXVHKROGDUHDDVZHOODVIRUWKHDUHDE\ W\SHRI FXOWLYDWLRQ ,Q WKHVH FDOFXODWLRQV DOO DUHD LV UHSRUWHG WR EH FXOWLYDWHGZLWK SHSSHU7RWDO SHSSHU DUHD SHU KRXVHKROG LV FRQVHTXHQWO\ GHILQHG DV WKH VXP RI KRPHVWHDG PL[HGFURSSLQJDQGPRQRFURSSLQJDUHDXQGHUSHSSHU3DUFHOVZLWKPL[HGRUPRQRFURSSLQJRIFURSVRWKHU WKDQ SHSSHU DUH QRW LQFOXGHG )LQDOO\ WKH FDOFXODWHG GHQVLWLHV DUH JLYHQ WKHLU SURSHUVDPSOHZHLJKWIRUGLVWULFWDQGVWDWHZLVHDJJUHJDWLRQ
)URP WKH WDEOH LW LVREVHUYHG WKDWGHQVLWLHV IRU UHVSHFWLYHO\PL[HGFURSSLQJPRQRFURSSLQJDQG DOO W\SHV RI FXOWLYDWLRQ DUH LQ .HUDOD   DQG  IRU DOO W\SHV RI FXOWLYDWLRQGHQVLWLHVDUHLQ.DUQDWDNDH[FOXVLYHO\PL[HGFURSSLQJDQGLQ 7DPLO1DGXDOPRVWH[FOXVLYHO\PL[HGFURSSLQJ:LWKLQ .HUDODVSHFLILFDOO\KLJKGHQVLWLHVDUHREVHUYHG LQ ,GXNNL

DQG:D\DQDG'HQVLWLHVIRUPL[HGFURSSLQJDQGPRQRFURSSLQJDUH ,GXNNLDQGDQGLQ:D\DQDG  DQG  ([WUHPHO\ ORZ GHQVLWLHV DUH UHSRUWHG LQ (UQDNXODP .DVDUJRGH7KULVVXUDQG'DNVKLQD.DQQDGD
7DEOH 'HQVLW\LQSHSSHUFXOWLYDWLRQE\GLVWULFW VWDQGVSHUDFUH0L[HGFURSSLQJ 0RQRFURSSLQJ $OOW\SHVRIFXOWLYDWLRQ.HUDOD $ODSSX]KD  (UQDNXODP  ,GXNNL   .DQQXU   .DVDUJRGH  .ROODP   .RWWD\DP   .R]KLNRGH   0DODSSXUDP   3DODNNDG  3DWKDQDPWKLWWD   7KLUXYDQDQWKDSXUDP   7KULVVXU   :D\DQDG   $OO.HUDOD   .DUQDWDND &KLFNPDJDOXU  'DNVKLQD.DQQDGD  +DVVDQ  .RGDJX  6KLPRJD  8WWDUD.DQQDGD  $OO.DUQDWDND  7DPLO1DGX &RLPEDWRUH  'LQGLJXO  .DQ\DNXPDUL  1LODJLUL  6DOHP  $OO7DPLO1DGX  6RXUFH6%(6,98'HQVLWLHVEDVHGRQOHVVWKDQREVHUYDWLRQVDUHRPLWWHGDQGLQGLFDWHGZLWKDEDU
,W LV SRVVLEOH WR FRPSDUH GHQVLWLHV FDOFXODWHG ZLWK RXU VXUYH\ GDWD ZLWK RWKHU VRXUFHV*HRUJH HW DO  UHSRUW GHQVLWLHV IRU D OLPLWHG QXPEHU RI GLVWULFWV LQ .HUDOD )RUPDQ\GLVWULFWV WKH DYHUDJH GHQVLW\ LV LQ WKH VDPH UDQJH HVSHFLDOO\ LIZH WDNH DFFRXQW RI WKH ODUJH
 *HRUJHHWDOUHSRUWWKHIROORZLQJQXPEHURISHSSHUVWDQGVSHUDFUHWDEOHS(UQDNXODP,GXNNL.DQQXU.RWWD\DP.R]KLNRGH3DWKDQDPWKLWWD7KLUXYDQDQWKDSXUDP:D\DQDG

VWDQGDUGGHYLDWLRQV6SHFLILFDOO\ VWULNLQJ LV WKH VLPLODULW\RI WKH ORZGHQVLWLHV LQ (UQDNXODP7KLVREVHUYDWLRQVXJJHVWVWKDWWKHUHLVSHUKDSVOLWWOHFKDQJHLQWKHFXOWLYDWLRQRISHSSHUDVIDUDV GHQVLW\ LV FRQFHUQHG7KHUH DUH KRZHYHU VRPH QRWDEOH GLIIHUHQFHV ,GXNNL DQG :D\DQDGKDYHPXFKKLJKHUGHQVLWLHVLQWKHFXUUHQWVWXG\LQ ,GXNNLDQG:D\DQDGUHVSHFWLYHO\DQGLQWKHFXUUHQWVWXG\DVRSSRVHGWRDQGLQ*HRUJHHWDO ,QWKHZRUNRIWKH'HSDUWPHQW RI (FRQRPLFV DQG 6WDWLVWLFV LQ 7ULYDQGUXP D SURFHGXUH LV DSSOLHG WR FDOFXODWHSURGXFWLRQDQGDUHDXQGHUSHSSHUVHHDOVR WKHDSSHQGL[ LQZKLFKDVWDQGDUGGHQVLW\RIVWDQGVSHUKHFWDUHVWDQGVSHUDFUHLVDSSOLHG WRDOOGLVWULFWVH[FHSW ,GXNNL DQG:D\DQDGZKHUH D VWDQGDUG RI  VWDQGV  VWDQGV SHU DFUH LV DSSOLHG 2XU FDOFXODWLRQ VXJJHVW DGLIIHUHQW SDWWHUQ IRFXVLQJ RQ .HUDOD WKH ODUJHU SDUW RI WKH GLVWULFWV KDYH D ORZHU DYHUDJHGHQVLW\EHWZHHQDQGVWDQGVSHUDFUHZLWKDQDYHUDJHRIDURXQGZLWKORZYDOXHVIRU.DVDUJRGH$ODSX]KD(UQDNXODP DQG7KULVVXU VWDQGVSHUDFUHRUOHVVDQGKLJKYDOXHVIRU.RWWD\DP.ROODP DQG0DODSSXUDP  WRVWDQGVSHUDFUHZKLOH ,GXNNL DQG:D\DQDGKDYH YHU\ KLJK YDOXHV  DQG  VWDQGV SHU DFUH 'HQVLWLHV LQ ,GXNNL DQG :D\DQDGKRZHYHU GLYHUJH VXEVWDQWLDOO\ IURP HDFK RWKHU DQG IURP WKH '(6 VWDQGDUG  VWDQGV SHUDFUH'HQVLWLHVIRUµDOO.DUQDWDND¶DQGIRUµDOO 7DPLO1DGX¶DUHDOVRDURXQGDQGKHQFHLQWKHVDPHRUGHURIPDJQLWXGHDVWKHPDMRUSDUWRI .HUDOD,WVKRXOGEHQRWHGWKDWGHQVLWLHVLQRXUVWXG\KDYHDQH[WUHPHO\ODUJHVSUHD GLQ,GXNNLIRUH[DPSOH WKH GHQVLWLHV LQ KRPHVWHDG FXOWLYDWLRQPL[HG FURSSLQJ DQGPRQR FURSSLQJ YDU\ LQEHWZHHQDQGDQGDOOKDYHVWDQGDUGGHYLDWLRQVRIDURXQG7KHODUJHRYHUODSSLQJRIGHQVLWLHVZLWKGLIIHUHQWW\SHVRIFXOWLYDWLRQSUHYDLOVLQDOPRVWDOOGLVWULFWV7KHODUJH VSUHDG LQ GHQVLWLHV LV UHPDUNDEOH DQG PDNHV LW SUREOHPDWLF WR FKDUDFWHULVH W\SHV RIFXOWLYDWLRQE\WKHDYHUDJHYDOXHRIWKLVGHQVLW\RYHUDOOKRXVHKROGVLQWKHGLVWULFW3HUKDSV PRUH LQVLJKW PD\ EH REWDLQH G IURP DQ RUGHULQJ RI SHSSHU YLQHV E\ GHQVLW\LUUHVSHFWLYHRIWKHFURSVSHSSHULVFRPELQHGZLWKLIDQ\7DEOHVXPPDULVHVWKHGLVWULEXWLRQRIWKHQXPEHURIYLQHVE\GHQVLW\FODVV)URPWKHWDEOHLWLVREVHUYHGWKDWVRPHGLVWULFWVKDYHDPDUJLQDO QXPEHU RI YLQHV RU QR YLQHV DW DOO LQ WKH KLJKHU GHQVLW\ FODVVHV WKLV DSSOLHV IRUH[DPSOH WR (UQDNXODP .DVDUJRGH .R]KLNRGH 0DODSSXUDP 3DWKDQDPWKLWWD 7KULVVXU&KLFNPDJDOXU ,Q WKHVH GLVWULFWV PRUH WKDQ  RI DOO YLQHV DQG LQ VRPH GLVWULFWV FORVH WRLVFXOWLYDWHGZLWKDGHQVLW\RIOHVVWKDQYLQHVSHUDFUH,QVRPHGLVWULFWVFXOWLYDWLRQRISHSSHUZLWKH[WUHPHO\KLJKGHQVLWLHVLVFRPPRQWKLVDSSOLHVHVSHFLDOO\WR ,GXNNL$OVRKLJKGHQVLW\ FXOWLYDWLRQ EXW RQ D VXEVWDQWLDOO\ ORZHU VFDOH FRPSDUHG WR ,GXNNL LV REVHUYHG LQ.DQQXU.ROODPDQG:D\DQDG
7DEOH 'LVWULEXWLRQRIQXPEHURIYLQHVE\GHQVLW\DQGE\GLVWULFWVKDUHVRIWRWDOQXPEHURIYLQHVSHUGLVWULFWLQ'LVWULFW 'HQVLW\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,Q7DEOHVDQGWKHGLVWULEXWLRQRISHSSHUYLQHVE\YDULHW\LVVKRZQLQ7DEOHWKHDYHUDJHSHUKRXVHKROGGLVWULEXWLRQRIYDULHWLHVDQGLQ7DEOHWKHDJJUHJDWHGLVWULEXWLRQRIYDULHWLHVRQGLVWULFWDQGVWDWHOHYHO%HIRUHHYDOXDWLQJWKHFRPSRVLWLRQE\YDULHW\ZHPD\ILUVWPDNHVRPHFRPPHQWVRQWKHDYHUDJHQXPEHURIYLQHVSHUIDUPKRXVHKROGRQDGLVWULFWOHYHO)URP7DEOHDQG IRFXVLQJ RQ .HUDOD LW LV REVHUYHG WKDW WKH DYHUDJH QXPEHU RI YLQHV SHU KRXVHKROG LVH[WUHPHO\ODUJHLQ ,GXNNLDQG:D\DQDGUHVSHFWLYHO\DQGYLQHVSHUKRXVHKROGZKLOHWKLVQXPEHULVH[WUHPHO\ORZLQ $ODSX]]D(UQDNXODPDQG7KULVVXUVXEVWDQWLDOO\OHVVWKDQYLQHV SHU KRXVHKROG+RZHYHU HYHQ LI TXHVWLRQDEOH REVHUYDWLRQV DUH RPLWWHG  6KLPRJD DQG&RLPEDWRUHWKHDYHUDJHQXPEHURIYLQHVSHUKRXVHKROGLVPXFKODUJHULQWKHVWDWHV .DUQDWDNDDQG7DPLO1DGX

7DEOH 'LVWULFWZLVHGLVWULEXWLRQRIDYHUDJHSHUKRXVHKROGQXPEHURIYLQHVE\YDULHW\9DULHW\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$VIDUDVWKHFRPSRVLWLRQE\YDULHW\LVFRQFHUQHGWKHGRPLQDQWSRVLWLRQRI.DULPXQGDDQG3DQQL\XUDVUHSRUWHGLQRWKHUVWXGLHV LVFOHDUO\FRQILUPHG,Q WKHPDMRULW\RIGLVWULFWVDURXQGRUPRUHLVRIWKHVHWZRYDULHWLHV7KHUHDUHDIHZH[FHSWLRQVWRWKLVSDWWHUQ6RPHRWKHUYDULHWLHVDUHSRSXODULQVSHFLILFGLVWULFWV1HHODPXQGLDQG9HOODPXQGLLQ,GXNNL.RWWDQDGDQLQ7KLUXYDQDQWKDSXUDP DQG 'LQGLJXO :\QDGDQ LQ :D\DQDG &KHWWDQ LQ .R]KLNRGH DQG0DODSXUDP %DODQNRWWD LQ 0DODSSXUDP 1DUD\DNRGL LQ .RWWD\DP DQG 3DWKDQDPWKLWWD$UDNXODPXQGL LQ .DQQXU DQG .XWKLUDYDOO\ LQ $ODSX]KD 2Q WKH ZKROH RWKHU YDULHWLHV WKDQ.DULPXQGD DQG 3DQQL\XU DUH UDUHO\ IRXQG LQ .DUQDWDND DQG 7DPLO 1DGX ZLWK WKH QRWDEOHH[FHSWLRQRI:\QDGDQLQ1LODJLUL7KHYDULHW\3DQQL\XULVYHU\SRSXODULQ.DUQDWDNDH[FHSWLQ8WWDUD.DQQDGDZLWKSHUKRXVHKROGVKDUHVDQGDJJUHJDWHGLVWULFWVKDUHVRIRUKLJKHU7KHFDWHJRU\µRWKHU¶DSSHDUVWREHODUJHIRUWKHGLVWULFW8WWDUD.DQQDGDZKLFKLVGXHWRWKHYDULHW\0DOOLJHVDUDDQGIRUWKHGLVWULFW.ROODPZKLFKLVGXHWRWKHYDULHW\.DUXYLODQFKL
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2QDVWDWHOHYHODURXQG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LQPDQ\GLVWULFWVLQ.DUQDWDNDPRUHWKDQLV\RXQJHUWKDQ\HDUVFRPSDUHGWROHVVWKDQSHSSHUYLQHV\RXQJHUWKDQ\HDUVLQERWK.HUDODDQG7DPLO1DGX7KHVKDUHRIYLQHVDJHG DQGLQ.DUQDWDNDDQG7DPLO1DGXLVRQWKHZKROHYHU\KLJK$OVRWKHVKDUHRIYLQHVDJHGLVH[WUHPHO\KLJKLQ.DUQDWDND6RPHH[WUHPH ILJXUHV HLWKHU ORZ RU KLJK DUH ZRUWK PHQWLRQLQJ 1LODJLUL KDV DQ H[WUHPHO\ ORZQXPEHURISHSSHUYLQHVDJHGDQG,QHQWLUH7DPLO1DGXZLWKWKHH[FHSWLRQRI'LQGLJXOWKHVKDUH RI YLQHV DJHG  LV H[WUHPHO\ ODUJH 7KH VKDUHV RI WKH KLJKHU DJH JURXSV DUHPRUHGLIILFXOWWRHYDOXDWHZLWKRXWNQRZOHGJHRQWKHLQFLGHQFHRIGLVHDVH
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       6DOHP        $OO7DPLO1DGX        6RXUFH6%(6,98
7DEOH  VKRZV WKH SURGXFWLRQ HVWLPDWHV IRU GLIIHUHQW VWDWHV DQGGLVWULFWV7KHPHWKRG RIFDOFXODWLRQ RI SURGXFWLRQ LV FORVHO\ OLQNHG WR WKH VDPSOH GHVLJQ ZKLFK LV VHW RXW LQ WKHDSSHQGL[7KHHVWLPDWHVVKRZDGHFOLQHLQ.HUDODIURPWKRXVDQGWRQQHVLQWRWKRXVDQGWRQQHVLQDQGWKRXVDQGWRQQHVLQ,WVKRXOGEHQRWHGKRZHYHUWKDW WKH HVWLPDWH IRU UHSUHVHQWV H[SHFWHG SURGXFWLRQ DQG LV QRW FRPSDUDEOHZLWK WKHHVWLPDWHVIRUDQG$FRUUHFWLRQRIWKHHVWLPDWHEDVHGRQUHDOLVDWLRQVZLOOEH UHSRUWHG LQD UHYLVHGYHUVLRQRI WKLV VWXG\3UHOLPLQDU\ZRUN LQ WKLV UHVSHFW LQGLFDWHVWKDWDFWXDOSURGXFWLRQ LVVXEVWDQWLDOO\KLJKHU WKDQ WKRXVDQG WRQQHV3URGXFWLRQ LQ.DUQDWDNDUHDFKHVDKLJKRI WKRXVDQGWRQQHV LQZKLOHSURGXFWLRQ LQ7DPLO1DGXUHPDLQVRQDUHODWLYHO\PRGHVWOHYHORIWKRXVDQGWRQQHV,WLVGLIILFXOWWRFRPSDUHWKHVHHVWLPDWHVZLWKRWKHUILJXUHVDIWHUDOOZLWKDODFNRIUHOLDEOHSURGXFWLRQHVWLPDWHVIRUSHSSHULQ,QGLDHVWLPDWLRQVRISURGXFWLRQLVWKHYHU\UHDVRQIRUGRLQJ

WKLV UHVHDUFK1HYHUWKHOHVV WKH SUHVHQWHG HVWLPDWHV VHHP UHDVRQDEOH IRU .HUDOD LI FRPSDUHGZLWK ERWK RIILFLDO DQG WUDGHUV HVWLPDWHV'(6 HVWLPDWHV IRU .HUDOD DUH IRU V WRQQHV DQG IRU   WRQQHV 7KH HVWLPDWHV IRU .DUQDWDND HVSHFLDOO\ IRU DSSHDURQ WKHKLJKVLGH3RVVLEO\ WKLV LVFDXVHGE\VHOHFWLRQELDV LQ WKHVDPSOHRI IDUPHUV LQ.DUQDWDNDVHHWKHDSSHQGL[
7DEOH 3URGXFWLRQRISHSSHULQWRQQHVE\GLVWULFWDQGVWDWH'LVWULFW   H[SHFWHG H[SHFWHGFRUU.HUDOD $ODSSX]KD   (UQDNXODP   ,GXNNL   .DQQXU   .DVDUJRGH   .ROODP   .RWWD\DP   .R]KLNRGH   0DODSSXUDP   3DODNNDG   3DWKDQDPWKLWWD   7KLUXYDQDQWKDSXUDP   7KULVVXU   :D\DQDG   $OO.HUDOD   .DUQDWDND &KLFNPDJDOXU   'DNVKLQD.DQQDGD   +DVVDQ   .RGDJX   6KLPRJD   8WWDUD.DQQDGD   $OO.DUQDWDND   7DPLO1DGX &RLPEDWRUH   'LQGLJXO   .DQ\DNXPDUL   1LODJLUL   6DOHP   $OO7DPLO1DGX   $OO,QGLD   6RXUFH6%(6,98
7KH GLVWULEXWLRQ RI YLQHV E\ DJH LV SDUWLFXODUO\ LQWHUHVWLQJ DV LW DOORZV HVWLPDWLQJ WKHFRQWULEXWLRQRIHDFKDJHJURXSWRWKHDJJUHJDWHSURGXFWLRQRIDKRXVHKROG0RUHVSHFLILFDOO\KDUYHVWSHUKRXVHKROGLVHTXDOWRWKHVXPRIQXPEHURIEHDULQJYLQHVSHUDJHJURXSWLPHVWKH\LHOGSHUEHDULQJYLQH IRUHDFKDJHJURXSRUIRUPDOO\
 7KHFRQFHSWµYLQH¶DVXVHGLQWKLVVWXG\LVWREHLQWHUSUHWHGDVµVWDQG¶DQGDFWXDOO\PD\FRPSULVHVHYHUDOSODQWV

KUY L QY L M \OG MM         f¦ 
ZKHUH
KUY L KDUYHVW RI KRXVHKROG L   QY L M QXPEHU RI YLQHV RI DJH M LQ KRXVHKROG L    \OG M \LHOG SHU YLQH RI DJH M   
7KLV UHODWLRQVKLS LV HVWLPDWHGZLWK VLPSOH OLQHDU UHJUHVVLRQ%HIRUHEHDULQJ DQ\ IUXLW SHSSHUYLQHVKDYHDVXEVWDQWLDOQRQEHDULQJVWDJH7KHGXUDWLRQRIWKHQRQEHDULQJSHULRGLVSUREDEO\DURXQG IRXU \HDUV RQ DYHUDJH EXW WKHUH FRXOG EH GLIIHUHQFHV VHH *HRUJH  S +RZHYHUZLWKDUHODWLYHO\KLJKGHJUHHRIFHUWDLQW\LWPD\EHVWDWHGWKDWYLQHVZLWKDQDJHRIRUGRQRWEHDUIUXLW+HQFHYLQHVRIDJHDUHQRWLQFOXGHGLQWKHUHJUHVVLRQDVWKHVHYLQHVDUHSUHVXPHGWREHQRQEHDULQJ$OVRYHU\ROGDJHGYLQHVROGHUWKDQ\HDUVDUHDVVXPHGWR\LHOGQHJOLJLEOHRXWSXWDQGKHQFHLQWKHHVWLPDWLRQVWKH\LHOGRIWKHVHYLQHVLVUHVWULFWHGWR]HUR&RQWUROOLQJIRUYDULHW\RUIRUDQ\RWKHUYDULDEOHLVQRWLPSOHPHQWHGVRPHUHVXOWVRIPRUHHODERUDWH HVWLPDWLRQV DUH UHSRUWHG LQ&KHULDQNXQMX -DJDGHHVDQ 6UHHNXPDU DQG=DQW $QVHOHFWLRQRIHVWLPDWLRQUHVXOWV RIWKHDERYHHTXDWLRQLVUHSRUWHGLQ7DEOH)URP WKH WDEOH LW LV REVHUYHG WKDW WKH FRHIILFLHQWV RI WKH HVWLPDWHG HTXDWLRQV DUH DOPRVWZLWKRXWH[FHSWLRQVWDWLVWLFDOO\VLJQLILFDQW7KHDFWXDOYDOXHVRIWKHFRHIILFLHQWV±WKH\LHOGSHUYLQH E\ DJH  DUH LQPRVW FDVHV RI D IDLUO\ VHQVLEOH VL]H UDQJLQJ IURP QHJOLJLEOH WR VOLJKWO\DERYHJUDPVSHUYLQH7KHDQQXDOUHSRUWVRIWKH'LUHFWRUDWHRI&RFRD$UHFDQXW	6SLFHV'HYHORSPHQW 0LQLVWU\ RI $JULFXOWXUH *RYHUQPHQW RI ,QGLD PHQWLRQ FRPSDUDEOH \LHOGV SHUVWDQGDUG6\VWHPDWLFSDWWHUQVDUHREVHUYHGLQVRPHFDVHVEXWDOVRUDWKHUHUUDWLFSDWWHUQVDUHVHHQ0RUHHODERUDWHHVWLPDWLRQVDUHUHTXLUHG WRGHULYHV\VWHPDWLFGHYHORSPHQWRI\LHOGRYHUWLPH6XFKHVWLPDWLRQVPD\FRQWUROIRUDUDQJHRIYDULDEOHVPDNHDSSURSULDWHVHOHFWLRQVRIWKHDSSOLHG GDWD DQG LPSRVH D VSHFLILF VWUXFWXUH RI WKH GHYHORSPHQW RI \LHOG RYHU WLPH $VPHQWLRQHGDERYHDQDWWHPSWLQWKLVGLUHFWLRQLVUHSRUWHGLQHOVHZKHUH
7DEOH (VWLPDWLRQRISURGXFWLRQLQNJRQQXPEHURIYLQHVE\DJHHTXDWLRQDJHRIYLQHV'LVWULFW RI
 7KLVLVFRUURERUDWHGE\DVWXG\IURPWKH&HQWUDO3ODQWDWLRQ&URSV5HVHDUFK,QVWLWXWH (VWLPDWLRQUHVXOWVKDYHEHHQVHOHFWHGRQWKHEDVLVRIHFRQRPLFSODXVLELOLW\QHJDWLYHYDOXHVRIWKHFRHIILFLHQWVLH\LHOGVDQGH[WUHPHO\ODUJHYDOXHVDUHFRQVLGHUHGLPSODXVLEOHDQGGXHWRWRRIHZREVHUYDWLRQVIRUVSHFLILFDJHJURXSV$OVRJRRGQHVVRIILWFULWHULDDUHXVHGLQVHOHFWLQJWKHHTXDWLRQVLQWKHWDEOH $YHUDJHGRYHUWKH\HDUVWRWKH'LUHFWRUDWHRI&RFRD$UHFDQXW	6SLFHV'HYHORSPHQWUHSRUWVWKHIROORZLQJ\LHOGVSHUYLQH(UQDNXODP,GXNNL.DQQXU.DVDUJRG.ROODP.RWWD\DP.RKLNRGH3DWKDQDPWKLWWD7KLUXYDQDQWKDSXUDP:D\DQDG,QEUDFNHWVWKH\LHOGSHUYLQHDFFRUGLQJWRRXUVXUYH\GDWDLVVKRZQ





































 3HSSHUFXOWLYDWLRQUHDOLVHGDQGSODQQHGXSURRWLQJRIYLQHV,QRUGHUWRXQGHUVWDQGWKHG\QDPLFVRISHSSHUFXOWLYDWLRQ±WKHGHYHORSPHQWRIWKHQXPEHURIYLQHVRYHU WLPH  LW LV LQWHUHVWLQJ WR FRQVLGHUXSURRWLQJRI SORWV ERWK LQ WHUPVRI LWV UHODWLYHLPSRUWDQFH QXPEHU RI SODQWV DQG DUHD DV ZHOO DV LQ WHUPV RI LWV GULYLQJ IRUFHV DQG ERWKUHDOLVHG DV ZHOO DV SODQQHG 7DEOH  UHSRUWV WKH QXPEHU RI REVHUYDWLRQV ZLWK SRVLWLYHXSURRWLQJE\UHDVRQRIXSURRWLQJIRUWKHFURS\HDUVDQGE\W\SHRIFURS XSURRWHG DQG H[SUHVVHG DV D SHUFHQWDJH RI WKH FROXPQ WRWDO )URP WKH WDEOH LW LVLPPHGLDWHO\ REYLRXV WKDW WKH PDMRU UHDVRQ IRU XSURRWLQJ SORWV ZLWK SHSSHU YLQHV LV WKHLQFLGHQFHRIGLVHDVHVLQDOO\HDUVWKLVUHDVRQIRUXSURRWLQJSHSSHUSORWVDFFRXQWVIRUPRUHWKDRIDOOXSURRWLQJ,WDOVRVHHPVWKDWWKHLQFLGHQFHRIGLVHDVHVLQRWKHUFURSVLVOHVVWKDQLQSHSSHUFXOWLYDWLRQDOWKRXJKWKLVPD\EHGXHWRVHOHFWLRQELDVQRWHWKDWWKHUHDUHRQO\SHSSHUIDUPHUVLQWKHVDPSOH7KHSLFWXUHWKDWHPHUJHVLVWRVRPHH[WHQWFRQILUPHGLQ*HRUJHHWDO IRU D VSHFLILF \HDU  WKH\ DOVR UHSRUW D VXEVWDQWLDO LQFLGHQFH RI GLVHDVH ZKLFKFRPHVLQWKHUDQJHRIRXUHVWLPDWHV+RZHYHUWKHLULQIRUPDWLRQDOVRLQGLFDWHVDKLJKLQFLGHQFHRI GURXJKW ZKLFK FRXOG QRW EH LGHQWLILHG LQ RXU GDWD 7KHLU GDWD DOVR PDNH FOHDU WKDW WKHLQFLGHQFHRIGLVHDVHV LV VXEVWDQWLDOO\ OHVVZKHQGURXJKWV KDYH DPDMRU LPSDFW RQ WKH SHSSHUYLQHVZKLFKLVQRWVXUSULVLQJDVGLVHDVHVDUHVWURQJO\UHODWHGWRUDLQIDOODQGKXPLGLW\VHHHJ%DODNULVKQDQHWDOS5DPDFKDQGUDQHWDO,WVKRXOGEHQRWHGWKDWWKHODFNRILQFLGHQFHRIGURXJKWRQSHSSHUYLQHVLQRXUGDWDVHWPLJKWHQWDLODELDVLQWKHDQDO\VLV
7DEOH 5HDOLVHGXSURRWLQJRIFURSVE\UHDVRQW\SHRIFURSDQG\HDU&URS\HDU 5HDVRQ 3HSSHU 2WKHUFURSV 7RWDO ,QFLGHQFHRIGLVHDVHVRUGURXJKW   2WKHUUHDVRQV   7RWDO   
 ,QFLGHQFHRIGLVHDVHVRUGURXJKW   2WKHUUHDVRQV   7RWDO   
 ,QFLGHQFHRIGLVHDVHVRUGURXJKW   2WKHUUHDVRQV   7RWDO   6RXUFH6%(6,98 7KH WDEOH UHSRUWV WKH FROXPQ VKDUH LQ  RI QXPEHU RI REVHUYDWLRQV ZLWK SRVLWLYH XSURRWLQJ DQGGLVWLQJXLVKHV WKHVH QXPEHUV E\ \HDU RI XSURRWLQJ E\ W\SH RI FURS XSURRWHG DQG E\ UHDVRQ RIXSURRWLQJ
7KHUHDOVRVHHPVWREHVXEVWDQWLDOUHJLRQDOYDULDWLRQLQWKHLQFLGHQFHRIGLVHDVHV7DEOHVXPPDULVHVWKHXSURRWLQJRIYLQHVE\GLVWULFW&RPELQHGZLWKWKHLQIRUPDWLRQRI7DEOHWKHHYLGHQFHLQ7DEOHPD\DOVREHLQWHUSUHWHGDVDUHIOHFWLRQRI WKHJHRJUDSKLFGLVWULEXWLRQRIWKHLQFLGHQFHRIGLVHDVHV)RUWKHFURS\HDUVDQGWKHWDEOHUHSRUWVWKHVKDUHRIYLQHVXSURRWHG UHODWLYH WR WKH WRWDO QXPEHU RI YLQHV LQ WKH GLVWULFW7KH DJJUHJDWH QXPEHU RIYLQHVRQGLVWULFWOHYHOLVDYDLODEOHIRUWKHFURS\HDUDQGIRU.HUDOD)RU.DUQDWDNDDQG7DPLO1DGXWKHVHDJJUHJDWHVDUHFDOFXODWHGRQWKHEDVLVRIWKHVDPSOH

7DEOH 8SURRWLQJRIYLQHVE\GLVWULFW DQG\HDUVKDUHRIXSURRWHGYLQHVLQRIWRWDOQXPEHURIYLQHVFURS\HDUGLVWULFW    DYJ.HUDOD$ODSSX]KD    (UQDNXODP    ,GXNNL    .DQQXU    .DVDUJRG    .ROODP    .RWWD\DP    .R]KLNRGH    0DODSSXUDP    3DODNNDG    3DWKDQDPWKLWWD    7KLUXYDQDQWKDSXUDP    7KULVVXU    :\QDG    $OO.HUDOD    .DUQDWDND&KLFNPDJDOXU    'DNVKLQD.DQQDGD    +DVVDQ    .RGDJX    6KLPRJD    8WWDUD.DQQDGD    $OO.DUQDWDND    7DPLO1DGX&RLPEDWRUH    'LQGLJXO    .DQ\DNXPDUL    1LODJLUL    6DOHP    $OO7DPLOQDGX    6RXUFH6%(6,98
)URP WKH WDEOH LW LV REVHUYHG WKDW XSURRWLQJ RI YLQHV LV GLVWULEXWHG XQHYHQO\ RYHU WKHGLVWULFWVLQVRPHGLVWULFWVXSURRWLQJLV]HURRUPDUJLQDOIRUDOOWKHWKUHH\HDUVZKLOHLQRWKHUVLWLVVXEVWDQWLDORUHYHQGUDPDWLF$OVRXSURRWLQJRIYLQHVLVVKRZQWRYDU\VXEVWDQWLDOO\ERWKRYHUWKH\HDUV DQGEHWZHHQGLVWULFWV ERWK.DUQDWDNDDQG7DPLO1DGXGLVWULFWV VKRZQHJOLJLEOH RUORZOHYHOVRIXSURRWLQJIRUDOOWKUHH\HDUV)RU.HUDODDQXPEHURIGLVWULFWVPD\EHLGHQWLILHGZLWK ORZ OHYHOV RI XSURRWLQJ $ODSX]KD ,GXNNL .ROODP .RWWD\DP 3DWKDQDPWKLWWD7KLUXYDQDQWKDSXUDP VRPHZLWKPHGLXP OHYHOV RI XSURRWLQJ (UQDNXODP .DQQXU 7KULVVXUDQG:D\DQDGDQGVRPHKDYHKLJKOHYHOVRIXSURRWLQJ.DVDUJRG.R]KLFRGH0DODSXUDPDQG3DODNNDG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 RI WKH DUHD FXOWLYDWHG XQGHU SHSSHU 7KHVH GLVWULFWV DUHFODVVLILHGXQGHUWZRJURXSV7KHILUVWJURXSFRQVLVWVRI.RGDJX&KLFNPDQJDORUHDQG+DVVDQZKHUHFRIIHHLVWKHPDLQFXOWLYDWLRQ,QDOPRVWDOOWKHFRIIHHHVWDWHVLQWKHVHGLVWULFWVSHSSHULVFXOWLYDWHG DV DQ LQWHUFURS 7KH VHFRQG JURXS FRQVLVWV RI WKH GLVWULFWV 'DNVKLQD .DQQDGD6KLPRJDDQG8WWDUD.DQQDGD7KHVHGLVWULFWVDUHLPSRUWDQWIRUDUHFDQXWFXOWLYDWLRQ3HSSHULVFXOWLYDWHG DV DQ LQWHUFURS LQ PDQ\ RI WKH DUHFDQXW SODQWDWLRQV LQ WKHVH GLVWULFWV +RZHYHUSHSSHU LVVSDULQJO\FXOWLYDWHGZLWKRWKHUFURSVDOVR LQ WKHVHGLVWULFWV$ERXWRI WKH WRWDODUHDXQGHUSHSSHUIDOOXQGHU WKH ILUVWFDWHJRU\DQGXQGHU WKHVHFRQG%DVHGRQ WKLV WKHQXPEHU RI JURZHUV WR EH FRQWDFWHG LV GLVWULEXWHG EHWZHHQ WKH WZR JURXSV ,Q SDUWLFXODU QXPEHUVRIFRIIHHHVWDWHVKDYHEHHQVHOHFWHGDW UDQGRPIURPWKHGLVWULFWV LQZKLFKSHSSHU LVFXOWLYDWHGLQFRPELQDWLRQZLWKFRIIHHWKHILUVWJURXS'HWDLOVDUHJLYHQLQWKHWDEOHEHORZ
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7KHRXWFRPHRI WKLV FDOFXODWLRQPD\EHGHQRWHGDVJURVV DUHD FXOWLYDWHGZLWKSHSSHU ,W LV DJURVV FRQFHSW DV LW GRHV QRW WDNH DFFRXQW RI WKH GLIIHUHQFHV LQ W\SHV RI FXOWLYDWLRQ DQG LQGHQVLWLHVRIFXOWLYDWLRQDQGLWLJQRUHVWKHGHJUHHRIXWLOLVDWLRQRIFXOWLYDEOHODQG)RUH[DPSOHDQDUHDRIDFUHVXQGHUPL[HGFURSSLQJV\VWHPZLWKDGHQVLW\LQSHSSHUFXOWLYDWLRQRIYLQHV SHU DFUH EXW DOVR FRQWDLQLQJ  FRIIHH WUHHV FRQWULEXWHV HTXDOO\ WR DJJUHJDWH JURVVSHSSHUDUHDDVDQDUHDRIDFUHVXQGHUPRQRFURSSLQJZLWKDGHQVLW\RIYLQHVSHUDFUH$QGDOVRHTXDOO\WRDQDUHDRIDFUHVZLWKYLQHVXQGHUKRPHVWHDGFXOWLYDWLRQ7KHJURVVDUHD FRQFHSW LV XVHIXO LI DQ HVWLPDWH LV QHHGHG RI WKH DUHD DOORFDWHG WR SHSSHU FXOWLYDWLRQLUUHVSHFWLYHRIRWKHUFURSVFXOWLYDWHG LQFRPELQDWLRQZLWKSHSSHURQ WKHYHU\ VDPHSORWDUHD7KHJURVVDUHDFRPHV FRQFHSWXDOO\ FORVH WR WKH FDOFXODWLRQRI DUHD DV LPSOHPHQWHGE\'(6ERWK LJQRUHV GLIIHUHQFHV LQ FXOWLYDWLRQ W\SH DQG GHQVLW\1XPHULFDOO\ KRZHYHU LW LV VOLJKWO\GLIIHUHQWVHH7DEOH*URVVDUHDXQGHUSHSSHUFXOWLYDWLRQLVDQRYHUHVWLPDWHRIWKHDFWXDOXWLOLVDWLRQRIFXOWLYDEOHDUHDDOORFDWHGWRSHSSHUYLQHVDVDODUJHSDUWRIWKLVJURVVDUHDLVDOORFDWHGWRPDQ\RWKHUFURSV,QGHHG WKH ODUJHUSDUW RI SHSSHU FXOWLYDWLRQ LV XQGHUPL[HG FURSSLQJ V\VWHPDQG KHQFH WKHFRQFHSW RI DUHD XQGHU SHSSHU VKRXOG FRQWURO IRU WKLV +RZ VKRXOGZH FRQWURO IRU WKLV" /HWVHODERUDWH VRPHZKDW RQ WKH GLIIHUHQW W\SHV RI FXOWLYDWLRQ ,Q 6HFWLRQ  LW LV DUJXHG WKDW WKHGLVWLQFWLRQ EHWZHHQ GLIIHUHQW W\SHV RI FXOWLYDWLRQ KRPHVWHDG FXOWLYDWLRQ PL[HG DQGPRQRFURSSLQJLVSUREOHPDWLFLQWKHVHQVHWKDWDODUJHQXPEHURIGHQVLWLHVLQSHSSHUFXOWLYDWLRQDUHREVHUYHG WKDWRYHUODSZLWK HDFKRWKHU$OVRKRPHVWHDGFXOWLYDWLRQDSSHDUHGFRQFHSWXDOO\
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,Q WKH DGMXVWPHQW IURP JURVV WR QHW DUHD ZH FRQVLGHU PL[HG FURSSLQJ DUHD DQG QRQPL[HGFURSSLQJ DUHD VHSDUDWHO\ ,Q WKH µQRQ PL[HG FURSSLQJ¶ DUHD WKH JURVV DUHD XQGHU SHSSHUWUDQVODWHVGLUHFWO\LQWRQHWDUHDDVWKHQRQPL[HGFURSSLQJDUHDIXOO\FRYHUVWKHWRWDOFXOWLYDEOHSRWHQWLDORIWKHUHVSHFWLYHDUHDV:KDWLVQHHGHGLQWKHFDVHRIPL[HGFURSSLQJLVDPHWKRGWRZHLJKWKHPL[HGFURSSLQJDUHDZKHUHWKHZHLJKWVKRXOGGHSHQGRQWKHWRWDOQXPEHURIFURSVRQWKHVSHFLILFSORW
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$SRVVLEOHFDQGLGDWHIRUZHLJKLQJWKHPL[HGFURSSLQJDUHDLVWRPXOWLSO\WKHPL[HGFURSSLQJDUHD ZLWK WKH GHQVLW\ LQ SHSSHU FXOWLYDWLRQ UHODWLYH WR WKH KLJKHVW GHQVLW\ LQ DQ\ W\SH RIFXOWLYDWLRQ,QIRUPXOD
7KHLQWXLWLRQRIWKLVVSHFLILFDWLRQRIWKHZHLJKWLVVLPSO\WKHDVVHUWLRQWKDWWKHUHLVDSDUWLFXODUYDOXHRIGHQVLW\LQSHSSHUFXOWLYDWLRQLQZKLFKLWPD\VDIHO\EHDVVXPHGWKDWWKHDUHDLVIXOO\XWLOLVHGDQGWKHUHLVQRVFRSHIRUDGGLWLRQDOFURSV$QXPHULFDOH[DPSOHPD\FODULI\WKLV:LWKDPD[LPXPGHQVLW\XQGHUPL[HGFURSSLQJRIYLQHVSHUDFUHDPL[HGFURSSLQJDUHDRIDFUHVZLWKDGHQVLW\RIYLQHVSHUDFUHRQO\FRQWULEXWHVIRURIWKLVDUHDLHIRUDFUHWRWKHWRWDODUHDDOORFDWHGWRSHSSHUFXOWLYDWLRQ7KHQH[WTXHVWLRQLVZKDWYDOXHVKRXOGEHXVHGIRU WKH PD[LPXP GHQVLW\ RI SHSSHU FXOWLYDWLRQ XQGHU PL[HG FURSSLQJ )URP 7DEOH  LW LVREVHUYHGWKDWDUHDVEHWZHHQDQGYLQHVSHUDFUHDUHWKHRQHVZLWKWKHKLJKHVWGHQVLW\DOO W\SHV RI FXOWLYDWLRQ 6XFK GHQVLWLHV DUH FRQVLGHUHG H[FHSWLRQDO DQG QRW D UHSUHVHQWDWLYHPHDVXUH RI IXOO XWLOLVDWLRQ RI DUHD ,Q RXU DUHD HVWLPDWHVZH KDYH H[SHULPHQWHGZLWK VHYHUDOYDOXHVLQ7DEOH$WKHQHWDUHDLVVKRZQZLWKDQGYLQHVSHUDFUH7KHDSSOLHGZHLJKWSHUKRXVHKROGLVUHVWULFWHGWRKDYLQJDYDOXHEHWZHHQDQGFDOFXODWHGKRXVHKROGGHQVLWLHV
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WKDWH[FHHGWKHPD[LPXPOHYHOFRQWULEXWHWRQHWDUHDXQGHUSHSSHUZLWKDZHLJKWHTXDOWRDQGQRWKLJKHUWKDQ7KHQHWDUHDFRQFHSWPDNHVXVHRIWKHTXDOLWDWLYHLQIRUPDWLRQLQRXUVXUYH\SHUWDLQLQJWRWKHW\SH RI FXOWLYDWLRQ DQG WKH GHQVLW\ LQ SHSSHU FXOWLYDWLRQ ERWK RQ D KRXVHKROG OHYHO ZH XVHGHQVLW\ LQ SHSSHU FXOWLYDWLRQ E\ W\SH RI FXOWLYDWLRQ RQ D KRXVHKROG OHYHO ,Q WKH '(6PHWKRGRORJ\ VHHVHFWLRQRI WKLV DSSHQGL[QRGLVWLQFWLRQZKDWVRHYHU LVPDGH LQ W\SHVRIFXOWLYDWLRQDIL[HGGHQVLW\YLQHVSHUKHFWDUHLQ,GXNNL DQG:D\DQDG DQGYLQHVSHUKD LQ WKHUHPDLQLQJGLVWULFWV LVXVHG WRGHULYHDUHDE\PHFKDQLFDOO\GLYLGLQJ WKHQXPEHURIYLQHVZLWKWKHVHVWDQGDUGGHQVLWLHV,QRXUDSSURDFKZHXVHUHSRUWHGDUHDDQGQXPEHURIYLQHVERWK E\ W\SH RI FXOWLYDWLRQ RQ D KRXVHKROG OHYHO DQG XVH WKH VDPSOH GHVLJQ WR GHULYHDJJUHJDWHV'LIIHUHQFHVLQGHQVLWLHVRISHSSHUFXOWLYDWLRQEHWZHHQKRXVHKROGVLVDXWRPDWLFDOO\DFFRXQWHG IRU $V D SURFHGXUH WKH SUHVHQWHG QHW DUHD FRQFHSW LV EHWWHU WKDQ WKH SURFHGXUHSURSRVHGE\'(67DEOH $ EHORZ VKRZV WKH RXWFRPH RI WKLV H[HUFLVH WKH QHW DUHD DOORFDWHG WR SHSSHUFXOWLYDWLRQ8QIRUWXQDWHO\WKLVILJXUHLVGLIILFXOWWRFRPSDUHZLWKRWKHUHVWLPDWHVRIDUHDXQGHUSHSSHUEHFDXVHWKHVHHVWLPDWHKDYHDQHQWLUHO\GLIIHUHQWFRQFHSWXDOEDVLV$WWKLVVWDJHZHPD\REVHUYHWKDWIRU.HUDODGLVWULFWVWKHOHYHORIWKHRIILFLDOILJXUHLVRQWKHZKROHORZHUWKDQWKHGLIIHUHQWQHWDUHDFRQFHSWVGHYHORSHGLQWKLVVHFWLRQZKLOHWKHUHYHUVHLVWKHFDVHIRU.DUQDWDNDGLVWULFWV7KHDOO7DPLO1DGXQHWSHSSHUDUHDFRPHVFORVHUWRWKHRIILFLDOILJXUH$VRSSRVHGWRWKHDEVROXWHVL]HRIWKHDUHDXQGHUSHSSHUE\GLVWULFWWKHGLVWULEXWLRQRIDUHDXQGHUSHSSHURYHUGLVWULFWVPD\EHFRPSDUHG)URPWKLVGLVWULEXWLRQVHH7DEOH$ZHOHDUQWKDWDURXQGRISHSSHUDUHDLQ.HUDODLVORFDWHGLQ,GXNNL.DQQXUDQG:D\DQDGDVRSSRVHGWRDFFRUGLQJWRWKHRIILFLDOGDWD,QVRPHLQVWDQFHVWKHDUHDDOORFDWHGWRWKHFXOWLYDWLRQRISHSSHULQFUHDVHVRUGHFUHDVHV GUDPDWLFDOO\ UHODWLYH WR WKH '(6 DUHD 2Q WKH ZKROH ZH PD\ FRQFOXGH WKDW WKHGLVWULEXWLRQRIQHWDUHDDOORFDWHGWRWKHFXOWLYDWLRQRISHSSHUFDOFXODWHGZLWKWKHDUHDFRQFHSWGHYHORSHGLQWKLVVHFWLRQGLYHUJHVVXEVWDQWLDOO\IURPWKH'(6 GLVWULEXWLRQ
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